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WE CLAIM: 



N te*> \v°- V-A 

1 . A composite bone graft, comprising: a plurality of bone portions layered to form a 
graft unit, and one or more biocompatible connectors for holding together said graft 
unit, said biocompatible connectors do not comprise an adhesive. 

2. A composite Done graft comprising: 
two or more distinct bone portions, and 

one or more biocompatible connectors, wherein said biocompatible connectors hold 
together said two or ijfioi"e^)^e portions to form said composite bone graft, said 
biocompatible connector^ do not comprise an adhesive. 




A composite bone gi^ft comprising two or more connected, distinct, bone portions, 
said connected, distinct boneportibns do not comprise an adhesive. 

4. A composite bone graft comprising three or more connected, distinct, bone portions, 
said connected, distinct, bon^ortions are not connected with an adhesive. 

5 . The composite bone graft of any one otolaims 1 or 2, said bone portions are selected 
from the group consisting of: cortical bone and cancellous bone. 

6. A composite bone graft, comprising: 
a first bone portion; 
a second bone portion; 
a third bone portion, said first, second and third ^bone portions are layered to form 

a graft unit; and 

one or more biocompatible connectors for holding \together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 
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y 7. 



A\omposite bone graft, comprising: 



a first cortical bone portion; 
a second, cortical bone portion; 

a cancellous bone portion disposed between said first cortical bone portion and said 
second corticaVbone portion to form a graft unit; and 
one or more biocompatible connectors for holding together said graft unit, said biocompatible 
connectors do not comprise an adhe 



A composite bdpe gratt, comprising: 

rti^n; 



a first cortical bone portic 

a second cortical bope portii*p pr^yided on said first cortical bone to form a graft 
unit; and 

one or more biocompatible^pnnect^rs, connecting said graft unit, said biocompatible 
connectors do not comprise an adhesive. 

/4. A composite bone graft, comprising: 
a first bone portion; 

a second bone portion provided on said first^bone portion to form a graft unit; and 
one or more biocompatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

W A composite bone graft, comprising: a plurality of cbrtical bone portions layered to 
form a graft unit, and one or more biocompatible connectors for holding together said 
graft unit, said biocompatible connectors do not comprise an adhesive. 
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yC. Acomposite bone graft, comprising: 

one or more cortical bone portions layered to form a first unit; 
one or mpre cortical bone portions layered to form a second unit; 
one or mor& cancellous bone portions layered to form a third unit; said third unit 
disposed between saidvfirst unit and said second unit to form a graft unit; and 

one or moi^Ko^pmpatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 

YL. The composite bone gnafl\of any one of claims 1, 2, or 11, said biocompatible 

connectors comprising one or more mechanical biocompatible connectors, 
ljk^ The composite bijne graft o^nj^one of claims 1 , 2, or 1 1 , said biocompatible 
connectors comprising a chemical biocompatible connector, said chemical 
biocompatible connecto\does not opri^prise an adhesive. 



14. The composite bone graft of claim 



Y 



12^ staid mechanical biocompatible connectors 



comprise one or more pins. 

15. The composite bone graft of claim 12, v^herein said mechanical biocompatible 
connectors comprise one or more biocompatible materials selected from the group 
consisting of: cortical bone; stainless steel; titannW; cobalt-chromium-molybdenum 
alloy; a plastic of one or more members selected from the group consisting of: nylon, 
polycarbonate, polypropylene, polyacetal, polyethylene, and polysulfone; and one or 
more bioabsorbable polymers. 

1 6. The composite bone graft of any one of claims 1 -4, 6-9, or\l 0, said bone portions are 
configured to provide an interlocking fit between adjacent ©one portions. 
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17. TWs composite bone graft of claim 15, said one or more bioabsorbable polymers 
selected from the group consisting of: poly(galatic acid), poly(latic acid) and 
copolymers thereof. 

18. The composite bone graft of claim 15, said mechanical biocompatible connector 
further compqsmg one or more therapeutically beneficial agents. 

19. The composite bonkgraft of claim 1 8, said therapeutically beneficial agents selected 
from the group consi^tmg of: an osteoinductive substance, an anti-inflammatory 
agent, an antioriotic, a growtmfactor, and a chemotherapeutic substance. 

20. The composite Yone gram of x>laiml5, wherein said one or more mechanical 
biocompatible connectors comprise^cortical bone. 

2 1 . The composite bone gr^ft of clain^2fi), ^herein cortical bone mechanical connectors 
comprises one or more cortical bonefpms^ 

22. The composite bone graft of cfi*«ji^4, A^her^[n said one or more pins comprise one 
or more cortical bone pins. 

23. The composite bone graft of any one of claiiAs 14, 21, or 22, wherein said graft unit 
comprises one or more through-holes configured to accomadate said one or more 
pins. 

24. The composite bone graft of claim 23, said through-nples are disposed perpendicular 
to interfaces of bone portions of said graft unit. 

25. The composite bone graft of claim 24, wherein said one or more pins and said 
through-holes are configured to provide an interference fi^br holding together said 
graft unit. 



86 



26. 



27. 



28. 



29. 



30. 



31. 



32. 



33. 



34. 



L!he composite bone graft of claim 25, wherein said one or more through-holes and 
said\>ne or more pins are round and an inner diameter of a through-hole is smaller 
than a diameter of a pin, to provide an interference fit between said through-hole and 
said pin. 

Th^ compo&i§ bone graft of claim 21, said one or more cortical bone pins 
comprising a plitf^y of vertical groves provided on a surface thereof. 
The composite bof^ gfcaft of claim 21, said one or more cortical bone pins 
compnsi^g a roughened surface. 

The composite bone graft\>f claim 21, said one or more cortical bone pins further 



comprising a sftjt extending 
The composite 
comprising a slot extending 



end of said bone pin. 

l\said one or more cortical bone pins further 
le en&of said bone pin. 
The composite bone graft "bf claim 23Whe8rein said one or more pins is threaded to 
provide a threaded engagement with saiayonepr more through-holes. 
The composite bone graft of claim 3 1 , wherein said one or more pins is threaded and 
said one or more through-holes is threadedXto provide a threaded engagement 
between said one or more pins and said one or nrore through-holes. 
The composite bone graft of claim 23, wherein said one or more pins and said one 
or more through-holes are configured to provide a sliaable connection. 
The composite bone graft of claim 23, wherein a cross-section of said one or more 
pins comprises a shape selected from the group consistingW: round, ovoid, square, 
rectangular, triangular, pentagon, hexagon, and trapezoidal. 
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35. The composite bone graft of any one of claims 1 , 2, or 1 1 , said composite bone graft 
comprising a member selected form the group consisting of: a parallelepiped; a 
parallel bJock; a square block; a trapezoid wedge; a cylinder; a tapered cylinder; a 
flattened cuWed wedge, and a polyhedron. 

36. A composkeJjcme graft, comprising: 

a graft unit having^e or more through-holes configured to accomadate one or more 
pins, said graft unmcomprisu 

two or more botie portions layered to form said graft unit, and 
one or more pins coimectikg bone portions of said graft unit, said composite 
bone graft does norscomprise 

37. The composite bone gr^ft of clain^3$, safd one or more pins comprising one or more 
biocompatible materials fleeted ^pm tha group consisting of: cortical bone; 
stainless steel; titanium; cobalt-chrom^m-mojybdenum alloy; a plastic of one or 
more members selected from the groiip consisting of: nylon, polycarbonate, 
polypropylene, polyacetal, polyethylene, \nd polysulfone; and one or more 
bioabsorbable polymers. 

38. The composite bone graft of claim 37, said two oV more bone portions comprising: 
a first bone portion comprising one or more cortical bone portions; 
a second bone portion comprising one or more cortical bone portions; and 
a third bone portion comprising one or more cancellous>bone portions disposed 

between said first bone portion and said second bone portion to form said graft unit. 
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39. The composite bone graft of claim 38, said one or more pins comprise one or more 
cortical bone pins. 

40. A composite bone graft, comprising: 

a graft unit having one or more through-holes configured to accomadate one or more 
pins, said graft unit c^mrising: 

a first plate-lite cortical bone portion; 
a second plare-lik\cortical bone portion; 

a plateMike cancellous^bone portion disposed between said first plate-like 
cortical bon^porfiraand said second plate-like cortical bone portion 



to fo\m said 



and 



one or more cortical bone p(nsj collecting bone portions of said graft unit, said 
composite b^ne graf^doesV^ot comprise an adhesive. 
41 . A composite bone graft, comprising: 

a graft unit having one or more through-hc^es configured to accomadate one or more 
pins, said graft unit comprising: 

a first plate-like bone portion; 

a second plate-like bone portion provided\pn said first plate-like bone to 
form said graft unit, and 

one or more bone pins for holding together saidygraft unit, said composite 
bone graft does not comprise an adhesive. 
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44. 



45. 



46. 



47. 
48. 



42. The^composite bone graft of any one of claims 36, 40 or 41, said one or more 
through-holes are disposed perpendicular to interfaces of bone portions of said graft 




The composite ft^ne graft of claim' 42, wherein said one or more pins and said one 
or more througE^fidies are configured to provide an interference fit for holding 
together said 

The composite bisjne graft \f claijn 43, wherein said one or more through-holes and 
said one or more pkis are roufid and\an inner diameter of a through-hole is smaller 
than a diameter of a prtj, to provio^ an interference fit between said through-hole and 
said pin. 

The composite bone graft o 
or more through-holes are 



said one or more pins and said one 
a slidable connection. 



The composite bone graft of any one of claims 5& 40, or 41, said composite bone 
graft comprising a member selected from the groiro consisting of: a parallelepiped; 
a parallel block; a square block; a trapezoid wedge\a cylinder; a flattened curved 
block, a tapered cylinder; and a polyhedron. 
The composite bone graft of claim 46, said composite bohe graft is a polyhedron. 
The composite bone graft of claim 46, said composite bone gr^ft further comprising: 
one or more textured surfaces. 



49. The composite bone graft of claim 48, said one or more textured susffaces comprising: 
a plurality of closely spaced continuous protrusions. 
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50. The composite bone graft of claim 49, wherein said continuous protrusions comprise 
a cross-section having one or more shapes selected from the group consisting of: 
irregular;\triangular, square, rectangular, and curved. 

51. The composite bone graft of claim 49, wherein said plurality of continuous 
protrusion^arc^ed to be in a range of greater than or equal to 1 .5 mm in length; 0.5 
to about lOl.O mm ibN^idth and 0.1 to about 5.0 mm in depth. 

52. The compose bone\n!k of claim 51, wherein said plurality of closely spaced 
continuous profusions arfe spab^d from about 0.0 to about 3.0 mm apart. 



53. A method for rel 
implanting a compos 
held together by one or 

54. The composite bone graft claim 
flattened curved wedge 



support of the posterior column, comprising 



lprising two or more distinct bone portions 
[e connectors, at a site in a patient. 

composite bone graft comprising a 
located through-hole disposed 



perpendicular to interfaces of bone portionsSpf sa|d graft unit. 
55. A composite bone graft, comprising: 

a graft unit having one or more through-holes corffjjgured to accomadate one or more 
pins, said graft unit comprising: 

two or more bone portions layered to form saM graft unit, 
one or more pins connecting said bone portions of said graft unit, and 
a centrally located through-hole disposed perpendicular to interfaces of 
layered bone portions of said graft unit, said composite 
bone graft does not comprise an adhesive. 
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56. X method for making a composite bone graft for implantation into a patient, 
comprising: 

stacking two or more parallel bone planks to form a graft unit; 
providing W or more through-holes in said graft unit perpendicular to interfaces of 
bone planks; 

connecting said rwio^r more parallel bone planks of said graft unit with one or more 
pins dispose^ in s^id one or more through-holes to form a pinned graft unit; 
and 

shaping said pikied graft Vnit toVorm said composite bone graft. 

57. The composite bohe graft ofVny <mk of claims 1,2, 11, 36, 54, or 55, wherein said 
composite bone graft comprised o ie\c^r more members selected from the group 
consisting of: human a\d animal 

58. The composite bone graft\f any onfe bf cla%is 1, 2, 1 1, 36, 54, or 55, wherein said 
composite bone graft is an allbgiaft or xeaiogrVft. 

59. The composite bone graft of any one of claims 1, 2, 11, 36, 54, or 55, wherein one 
or more of said bone portions comprise a demineralized bone portion. 

60. The composite bone graft of claim 59, wherein said demineralized bone portion 
comprises a discontinuous demineralized bone portion. 

61. The composite bone graft of claim 60, wherein said discontinuous demineralized 
bone portion comprises cancellous bone or cortical bor 

62. The composite bone graft of any one of claims 1,2, 11, 36, 54, or 55, wherein one 
or more of said bone portions comprise a discontinuous bone portion. 
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63. 



64. 



65. 



66. 



67. 



TKk composite bone graft of claim 62, wherein said discontinuous bone portion 
comprises a demineralized discontinuous bone portion. 

The composite bone graft of claim 63, wherein said demineralized discontinuous 
bone portion^c5*harises cancellous or cortical bone. 
The composite bon^graftx>f claim 62, further comprising one or more therapeutically 
beneficial substances Selected from the group consisting of: an osteoinductive 
material, an ostebconductiVe substance and a pharmaceutical^ active agent. 
The composite bon^graft of cl\im 65,\aid osteoconductive materials comprising one 
or more biocompatible matrix n^ateri&Js selected from the group consisting of: 
demineralized cortical &Qne, dei^ncralked cancellous bone, discontinuous 
demineralized cortical bone, di^ontinuckis comical bone, collagen, cancellous bone, 
hydroxyapitate; polymeric matrix Ihaterrals; l&ioglass; bioceramics; resorbable 
biomaterials; bioabsorbable polymers; aplasti\ma^rix; stainless steel; titanium; and 
cobalt-chromium-molybdenum alloy matrix. 
The composite bone graft of claim 65, said osteoinductive materials comprising one 
or more members selected from the group consisting of: autograft bone; allograft 
bone; demineralized cortical bone; demineralized cancellous bone; discontinuous 
demineralized cortical bone; collagen comprising one oAmore growth factors; 
collagen comprising demineralized bone; cancellous bone; cort^al bone; and growth 
factors. 
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68. 



69. 



70. 



71. 



ie composite bone graft of claim 65, said pharmaceutically active agent comprising 
one or more members selected from the group consisting of: a growth factor, a 
chemotnta-apeutic agent, an anti-inflammatory agent, and an antibiotic. 
The composite bone graft of any one of claims 67 or 68, said growth factor 
comprising <jfne\dfc s more members selected from the group consisting of: bone 
morphogenicWotehi, an^transforming growth factor-p. 
A composite bcpie gra^t, comprising: 

one or more cortical bone^ortidn\ layered to form a first unit; 
one or more cortical hone pokioite layered to form a second unit; 



>ns 



one or more demineralized cancel 
third unit disposed h 
unit; and 



l^us bS^e portions layered to form a third unit; said 
oinit and said second unit to form a graft 



one or more biocompatible connectors for holding together said graft unit, said 



biocompatible connectors do not comprise an adhesive. 
A composite bone graft, comprising: 

one or more cortical bone portions layered to fonk a first unit; 
one or more cortical bone portions layered to form ^second unit; 
one or more demineralized cortical bone portions layered to form a third unit; said 

third unit disposed between said first unit and said^econd unit to form a graft 

unit; and 

one or more biocompatible connectors for holding together said graft unit, said 
biocompatible connectors do not comprise an adhesive. 
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72. The composite bone graft of claim 71 , said one or more demineralized cortical bone 
portions comprising one or more discontinuous, demineralized cortical bone portions. 

73. The composite bone graft of claim 70, said one or more demineralized cancellous 
bone por/ion^om^rising one or more perforated, demineralized cancellous bone 
portions 

74. The composite bone ^aft of clWi 72, said one or more discontinuous, demineralized 
cortical bone portions cotnprising\ne or more therapeutically beneficial agents. 

75. The composite Wme graft oX. claim 70ksaid one or more cancellous bone portions 
comprising one oripore therapeutically B^ieficial agents. 

76. A composite bone gnfcft, comprising 
a first unit comprising onfe or more bdtai portibks; 

a second unit connected to saMTirst uim,\;omp™W one or mor bone portions; and 
one or more biocompatible connectors for connecting said first unit and said second 
unit, wherein said first unit and said second unit are not in physical contact 
and define a void therebetween, said biocompatible connectors do not 
comprise an adhesive. 

77. The composite bone graft of claim 76, wherein sai^ biocompatible connectors 
comprise one or more mechanical connectors. 

78. The composite bone graft of claim 77, said one or more Ynechanical connectors 



comprising one or more cortical bone pins. 
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79. The composite bone graft of claim 76, further comprising one or more therapeutically 
beneficial substances disposed in said void and located between and in physical 
contact with said first unit and said second unit. 

80. The cory^osnebone graft of claim 79, said therapeutically beneficial substances 
comprising one\or\more members selected from the group consisting of: 
osteoinductive mat^jals^Qsteoconductive materials; and pharmaceutical^ active 
agents. 

8 1 . The composite l)one graft ofclai ri^80, said osteoconductive materials comprising one 



82. 



or more biocompatible matri> 
demineralized cortical bone, 



rials selected from the group consisting of: 
^mineralized cancellous bone, discontinuous 



demineralized cortical bon^ diswntinjiou^cortical bone, collagen, cancellous bone, 
hydroxyapitate; polymeric matrix materials; bioglass; bioceramics; resorbable 
Biomaterials; bioabsorbable polymers; a plastlp matrix; stainless steel; titanium; and 
cobalt-chromium-molybdenum alloy matrix. 
The composite bone graft of claim 80, said osteoinductive materials comprising one 
or more members selected from the group consisting of: autograft bone; allograft 
bone; demineralized cortical bone; demineralized cancellous bone; discontinuous 
demineralized cortical bone; collagen comprising oneVor more growth factors; 
collagen comprising demineralized bone; cancellous bone; cortical bone; and growth 



factors. 



96 



83. 



84. 



85. 



86. 



87. 



88. 



89. 



90. 




Thevcomposite bone graft of claim 80, said pharmaceutically active agent comprising 
one or inore members selected from the group consisting of: a growth factor, a 
chemotherapeutic agent, an anti-inflammatory agent, and an antibiotic. 
The composite bone graft of any one of claims 82 or 83, said growth factor 
comprising one oVlnore members selected from the group consisting of: bone 
morphogenic OTOtein,Wd\ansforming growth factor- p. 

The composite oone grarkof claim 80, comprising said one or more osteoinductive 
substances and onevor more cisteoconductive substances, wherein said one or more 
osteoinductive substances areMispo^e^ within a matrix of said one or more 
osteoconductive substantees. 
The composite bone graft ol\any one oficlaims^ or 3, said bone portions comprising 
two or more cortical bone portions layered to tmm a graft unit. 
The composite bone graft of claim-/86, said comical bone portions comprising 
complementary patterns provided thereon to epab\e an interlocking fit between 
adjacent cortical bone portions. 
The composite bone graft of claim 86, further comprising: one or more channels 
selected from the group consisting of: a vertically disposed channel, a horizontally 
disposed channel, and a randomly disposed channel. 

The composite bone graft of claim 88, said one or more channels further comprising: 
one or more therapeutically beneficial substances. 

A composite bone graft, comprising: two or more distinct interloping cortical bone 
portions. 
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92. 



93. 



/ 94. 
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96. 



97. 



98. 



4 # 

Thewmposite bone graft of claim 90, said two or more distinct interlocking bone 
portions are each provided with complementary discrete or continuous interlocking 
patterns. 

A composite\^>one graft, comprising: two or more distinct adjacent bone portions 
where adja9@nt.5one portions are configured to interlock with each other. 
A composite bone gj*a{t, comprising: two or more distinct adjacent bone portions 
where adjacent bone p&rtid^s are configured to interlock with each other, and one or 
more locking pii^s partiall^or entirely traversing a dimension of said composite bone 
graft. 

The composite bone graft of clmm 93^ wherein said dimension comprises length, 
width, or height. 

A composite bone graft, cori*£risjiig\ twoVJr more distinct adjacent bone portions 
where adjacent bone portions are configured ^interlock with each other to form an 
interlocked graft unit, said interlocked graft unit\s self-locking. 
A composite bone graft, comprising: two orViore' distinct adjacent bone portions, 
said distinct adjacent bone portions comprising complementary peg-like protrusions 
and corresponding depressions, said protrusions ana depressions interlock to provide 
an interlocking fit between said adjacent bone portions. 



sing: ( 



The composite bone graft of claim 96, further comprising: one or more locking pins 
partially or entirely traversing a dimension of said composite bone graft. 
The composite bone graft of anyone of claims 92, 93, 95, or 96, said two or more 
distinct adjacent bone portions comprise one or more members selected from the 
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group consisting of: cortical bone and cancellous bone. 

99. The composite bone graft of claim 98, said two or more distinct adj acent interlocking 
bone portions comprise cortical bone. 

1 00. A composite bone graft, consisting essentially of: two or more distinct adjacent bone 
portions where\adj\cenHjone portions are configured to interlock with each other. 

101. A composite bon^ graft, consisting essentially of: two or more distinct adjacent bone 
portions, said distinct adjacent b6jie portions comprising complementary peg-like 
protrusions and corresponding i^p^ssions, said protrusions and depressions 
interlock to provide an interlocking fi^b^ween said adjacent bone portions. 

1 02 . A composite bone graft, con^sting^jssen^alfy of: two or more distinct adj acent bone 
portions, said distinct adjacent borle^orti<%3 Comprising complementary peg-like 
protrusions and corresponding depressions Aaid protrusions and depressions 
interlock to provide an interlocking fit between said adjacent bone portions; and one 
or more locking pins partially or entirely trav^rsi^g a dimension of said composite 
bone graft. 

1 03 . A composite bone graft, consisting essentially of: tfvo or more distinct adjacent bone 
portions where adjacent bone portions are configured to interlock with each other, 
and one or more locking pins partially or entirely traversing a dimension of said 
composite bone graft. 

104. The method of claim 57, said two or more parallel bone plonks comprising two or 
more parallel bone planks configured to interlock with each other. 
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105. The composite bone graft of claim 90, said two or more distinct interlocking bone 
portions are\each provided with complementary discrete interlocking patterns. 

106. The compositp^xme graft of claim 105, said discrete interlocking patterns 
comprising: pejg-liRe protrusions provided on a bone portion and corresponding 
depressions provided o\an ^jacent bone portion, said protrusions and depressions 
interlock to provideN^n int^lock^g fit between said adjacent bone portions. 

107. A composite bone grai\, com^si^gktwo or more distinct adjacent bone portions 
where adjacent bone portions are ddnfigured to interlock with each other to form an 
interlocked graft unit, and one\>r n/or^ locrang pins traversing a dimension of said 
composite bone graft, to lock said interlocked graft unit. 

108. A composite bone graft, comprising: two* oij more distinct interlocking bone 
portions, said interlocking bone portions are self-locking. 

109. A composite bone graft, comprising: two or ftjore distinct interlocking bone 
portions, and one or more locking pins to lock saidVinterlocking bone portions. 
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